Parajulee and Wania (1) make an important contribution to understanding the origin and magnitude of pollution caused by the massive oil sands industry in northeastern Alberta. Until recently, the oil sands industry and government officials have claimed that all pollutants carried by the lower Athabasca River system were the result of soil erosion, forest fires, and other natural phenomena. This claim was challenged by two earlier papers in PNAS (2, 3) , which showed that the oil sands industry contributed substantial amounts of organic and inorganic pollutants to the watershed and river. Although these conclusions were first denied by industry and governments, expert panels appointed by provincial and federal governments supported the results, concluding that industry's and government's monitoring programs were incapable of assessing the extent of the pollution problem (4, 5) . As a result, monitoring of the river was greatly upgraded by Environment Canada (6) .
The improved monitoring uncovered more mysteries. Kelly et al. (2, 3) had found that pollutants emitted by the upgraders that convert bitumen to synthetic crude oil were detectable in the winter snowpack of the area to a distance of about 50 km. These results were verified by Environment Canada's studies of snowpack chemistry (7) . However, analyses of lake sediments showed that a much larger area has been contaminated with airborne polycyclic aromatic compounds (PACs). PACs emanating from the oil sands industry were found in lakes at distances up to 95 km from known sources at bitumen upgraders, and to have increased over time in proportion to bitumen production. The "fingerprint" provided by analysis of multiple PACs showed that the oil sands industry, not natural sources such as forest fires, was responsible for the increases (8) .
Parajulee and Wania (1) demonstate a plausible explanation for the discrepancy between the magnitude of pollution reported by ref. 8 and that of refs. 2, 3, and 7. In warmer months, emissions of volatile PACs from the oil sands industry's vast tailings ponds (>170 km 2 in area, containing 720 million m 3 of "process water") ( cover on the tailings ponds minimize such emissions. Their models suggest that by ignoring emissions from tailings ponds, the annual release of PACs from the oil sands industry have been underestimated by as much as two orders-of-magnitude. Unfortunately, both the official National Pollutant Release Inventory (9) and all previous environmental impact assessments for oil sands expansion in the area (10) have relied on the underestimated values. The larger PAC deposition field revealed by Parajulee and Wania (1) also serves as a reminder that more attention must be paid to contamination of regional food sources required by indigenous people in the area. Recent studies near the heavy oil industry in eastern Alberta have shown that indigenous users who rely on terrestrial plants ingest significant quantities of contaminants from industrial emissions (11) . Concentrations of mercury have also increased substantially over the past 30 y in the eggs of fish-eating birds downstream of the oil sands industry in the Athabasca Delta. The only rapidly increasing source of the element in the area is emissions from the oil sands industry (2, 3) . Increases in birds are paralleled by increases in naphthalene, also indicating that the likely source is the oil sands industry (12) . This parallel suggests that people reliant on fish for protein may be at increasing risk.
Oil sands tailings ponds are still increasing in area and volume, despite 2009 regulations that were designed to reduce them in response to public concerns. In a 2013 assessment of the oil sands industry's performance in meeting the 2009 standards, the Alberta energy regulator wrote, "Given the issues that industry has encountered, the ERCB [Energy Resources Conservation Board] does not believe that it would be appropriate to enforce compliance measures at this time" (13) . The next performance assessment will be in 2015, and the regulator "will assess enforcement options at that time" (13) . Meanwhile, because of the rapid expansion of oil sands mining, the projected volume of tailings is expected to exceed 1.1 billion m 3 by 2020 (14) . An incident late last year suggests an even more serious potential impact of tailings ponds. On October 31, 2013, a dike failure at the Obed Mountain Coal Mine several hundred kilometers upstream near Hinton, Alberta, discharged 1 million m 3 from a tailings pond into the Athabasca River. Although the tailings pond was 25 km from the river, farther than any of Parajulee and Wania make an important contribution to understanding the origin and magnitude of pollution caused by the massive oil sands industry in northeastern Alberta.
those in the oil sands (Fig. 1) , the tailings quickly reached the mainstem Athabasca River via two tributaries. A visible cloud of tailings was swept downstream, requiring the closure of water-treatment plants that draw water from the river as the toxic cloud passed and causing great concern from those reliant on water and fish downstream of the accident. Unfortunately, the river was freezing rapidly at the time of the accident and a full assessment of environmental damage cannot be carried out until spring melt in April 2014. If one of the much larger and more toxic oil sands tailings ponds were to suffer a similar spill in winter, the tailings would be swept downstream under ice for months, entering Lake Athabasca, the Slave River, Great Slave Lake, and perhaps even the Mackenzie River. At present, there is no effective method for removing large amounts of spilled oil from under river ice, a factor of concern for both tailings ponds and proposed pipelines to the Pacific Coast (15) . The environmental impacts of a large bitumen or tailings spill under ice on a large river could potentially rival those of the Exxon Valdez and Deepwater Horizon spills, threatening water and food supplies for indigenous people who rely on the river. Unfortunately, the consequences of such disasters do not appear to be considered in oil sands expansion plans. Output is projected to double in the next 10 y to 4 million barrels of synthetic crude oil per day.
